Hyaluronan-based polymer scaffold modulates the expression of inflammatory and degradative factors in mesenchymal stem cells: Involvement of Cd44 and Cd54.
Hyaluronan (HA), in the bone marrow stroma, is the major non-protein glycosaminoglycan component of extracellular matrix (ECM) involved in cell positioning, proliferation, differentiation as well as in receptor-mediated changes in gene expression. Repair of bone and regeneration of bone marrow is dependent on ECM, inflammatory factors, like chemokines and degradative factors, like metalloproteinases. We analyzed the interaction between human mesenchymal stem cells (h-MSCs) and a three-dimensional (3-D) HA-based scaffold in vitro. The expression of CXC chemokines/receptors, CXCL8 (IL-8)/CXCR1-2, CXCL10 (IP-10)/CXCR3, CXCL12 (SDF-1)/CXCR4, and CXCL13 (BCA-1)/CXCR5, and metalloproteinases/inhibitors MMP-1, MMP-3, MMP-13/TIMP-1 were evaluated in h-MSCs grown on plastic or on HA-based scaffold by Real-time PCR, ELISA, and immunocytochemical techniques. Moreover, the expression of two HA receptors, CD44 and CD54, was analyzed. We found both at mRNA and protein levels that HA-based scaffold induced the expression of CXCR4, CXCL13, and MMP-3 and downmodulated the expression of CXCL12, CXCR5, MMP-13, and TIMP-1 while HA-based scaffold induced CD54 expression but not CD44. We found that these two HA receptors were directly involved in the modulation of CXCL12, CXCL13, and CXCR5. This study demonstrates a direct action of a 3-D HA-based scaffold, widely used for cartilage and bone repair, in modulating both h-MSCs inflammatory and degradative factors directly involved in the engraftment of specific cell types in a damaged area. Our data clearly demonstrate that HA in this 3-D conformation acts as a signaling molecule for h-MSCs.